Metabotropic receptor-dependent long-term depression persists in the absence of protein synthesis in the mouse model of fragile X syndrome.
Fragile X syndrome (FXS), a form of human mental retardation, is caused by loss of function mutations in the fragile X mental retardation gene (FMR1). The protein product of FMR1, fragile X mental retardation protein (FMRP) is an RNA-binding protein and may function as a translational suppressor. Metabotropic glutamate receptor-dependent long-term depression (mGluR-LTD) in hippocampal area CA1 is a form of synaptic plasticity that relies on dendritic protein synthesis. mGluR-LTD is enhanced in the mouse model of FXS, Fmr1 knockout (KO) mice, suggesting that FMRP negatively regulates translation of proteins required for LTD. Here we examine the synaptic and cellular mechanisms of mGluR-LTD in KO mice and find that mGluR-LTD no longer requires new protein synthesis, in contrast to wild-type (WT) mice. We further show that mGluR-LTD in KO and WT mice is associated with decreases in AMPA receptor (AMPAR) surface expression, indicating a similar postsynaptic expression mechanism. However, like LTD, mGluR-induced decreases in AMPAR surface expression in KO mice persist in protein synthesis inhibitors. These results are consistent with recent findings of elevated protein synthesis rates and synaptic protein levels in Fmr1 KO mice and suggest that these elevated levels of synaptic proteins are available to increase the persistence of LTD without de novo protein synthesis.